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To compare the adolescent's mode of thinking on one 
specific measure of cognition, conservation of volume, with his mode 
of thinking on a task simulating a familiar real-life situation, a 
study was made using 162 students (76 males and 86 females, 13.4 to 
17.7 years of age, grades 7,8,9,10,12). The students, grouped 
according to age into four groups, wdre tested first on an open-ended 
situational dilemma using three situations with three levels on a 
closeness- to-self dimension. The students* written responses were 
judged according to the extent to which they met criteria for 
abstract thinking. A second test, Elkind's replication of Piaget's 
conservation of mass, weight and volume tasks, was administered one 
week later to test conservation of volume. The successful completion 
of the test was consider c»d as evidence of the ability to think***at the 
fQrmal operational level. Test data were analyzed using contingency 
tables and the Chi-square method. Results indicated the following: 

(1) successful completion of the conservation task and a high rating 
on the situation task were independent; (2) there was a significant 
positive relationship between the mean age of each of the four grouj^ 
and the nui|^er using abstract thinking, with the oldec groups scorii% 
higher on the situation task; (3) there was nonsignificant positive 
trend between mean age and successful completion of the Piagetian 
task; (4) collapsed cross-age groups and analyzed by sex, more 
females than males dused abstract thinking on the situation task, with 
the opposite being true on the conservation task; and (5) no trend 
was found in the use of abstract thinking among conservers on the 
three levels of closeness-to-self . (LS) 
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I'Thlle the general tonic of comltive development has besn a nopular area 
of investigation for researchers, it is true to say that the more specific 
topic of adolescent cognitive development has been relatively neglected. 

Most writers and reviewers (e.g., Ausubel & Ausubel, 1966 .• Stone & Church, 

1968) T 7 hen considering cognitive development have tended to accept tacitly 
^iaget's descriptions of intellectual development and have been content to 
describe the adolescent as typically attaining the formal operational stage of 
thought during earlv adolescence* and then to leave the reader with the dis- 
tinct impression that such adolescents thereafter habitually function at that 
level, 'however, the work of Elkind (1961) and Perry (1968) suggests that this 
view of the typical adolescent’s thought processes and intellectual function- 
ing mi'^ht he too simplistic. Tills over-.simp’iification arises from the ten- 
dency for mo.st studies of intellectual functioning of older children, adoles- 
cents, and college-age persons to deal with specific, Isolated kinds of cog- 
nitive abilities (e.g., ^iagetian tasks and memory tasks). Formal operation- 
al thought is complex, dynamic, difficult-to-operationalize concept. Ab- 
straction, organization, and recognition of possibility, probability, and 
relativity have been assumed to be necessary underlying abilities for success- 
ful Completion of specific Piagetian tasks that have been used as indices of 
formal operational thought (Inhelder and Piaget, 1958) . l?hile this research 
has increased our knowledge of cognition, little research has been done that 
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atterrints to a.ncortain t.;hefhe1^ the adolescent uses these same copTiltive abill- 
ties wheix confrontinn real-life dav-to-dav situations. 

'The Tvresent studv desif*tie<l to comoaire the edole3ceh^*s mode of think— 
ins on one snecific measure of cognition, conservation of volume, with his mode 
of thinkin<» on a task simulating a familiar real-life situation. To simulate 
real-life is a bold undertaking, as the authors realize; however, such an at- 
tempt can be iustified by the lack of suhstantive evidence that, indeed, formal 
operational thought is typical of normal thought in adolescents and adults. 
Specifically ; this study tested the foiloi-jln'' hvpothesesj (1) Hiat adolescents 
who score high on abstract thinking on the situation task will successfully 



complete the conservation of volume task. It t/as postulated that this positive 
relationship should exist across all ages and across sexes: (2) That adoles- . 
cents who display the use of formal operational thought by successful comple- 

I ^ 

tion of the r>iagetian task will varv in their/ use of abstract thinking on the 

/* 

situation task, according to the position </f the situation on the closeness- 
to-self dimension. Adolescents writin^' about a situation bearing uPon them- 
selves give little* evidence of using abstract thinking: adolescents writing 
about a situation involving an unknox>in student give the most evidence of 
using abstract thinking: and those writing about their best friend give only 
some evidence of using abstract thinking. Furthermore, it is honed that this 
study has provided \iseful additional data concerning the intellectual function- 



in'» of adolescents between the ages of 13' and 18 years. 



Method 



Subjects 

% 

^ The subjects were 162 normal junior and senior high students (76 males 
and 86 females) from a Wisconsin high school. ‘ The subjects were divided Into 



3 



4 f^rouT^s: Groun 1-40 suhiects, nean ap,e 13.4 vears* Group 2 - 53 subjects, 

i' ' ~ ' 

mean ape 14.9 vears r Group 3-38 sub jects, mean ape 15.7 years r Group 4 - 
31 subjects mean ape 17.7 years. The subjects vere dra?-m from grades 7,D,9 
10, and 12. . . ■ . 

Design a nd Procedure 

Throughout the study the ex^rimenters worked witii th’ subjects in groups. 
Gtibiects were first given an ooen-ended situational dilemma to ^Thich they re- 
snonded by writing down their solutions to the problem or situation and their 
reasons fo|: them. Tiree different situations were used, each group receiving 
the problem judged by thv? experimenters as being most real and familiar to 
them. One situation asked for the subject’s response to a request to aid a 
classmate in cheatln*’ on a test. F.ach of the three situations had three levels 
on a closeness-to-self dimension. They were: (a) Directly relating the subject, 
usin-» t‘»e pronoun "vou" throughout the text of the dilemma; (b) Close to the 
subject, using the term ’’vour best friend"; (c) Removed from the subject, ^ 
usin" the term "a student". In each of the four experimental, groups,- subjects 
v?ere randomly assigned to one level on the closeness-to-self dimension. T\ito 
judges read the subjects’ responses to the situations and rated them according 
to the axtent that they wet criteria for abstract thinking. The criteria used 
wefe* (a) Tlie ability to see reall^v as a subset within the totality of all 
possibilities* (b) The abilltv to Imagine all possibilities of a situation; 

(c) The ability to search for a solution in a situation from any of. these 
perspectives* (d) The ability to come to logical conclusions about a situation 
through thinking without havlpg Previously met the situation in reality. Each 
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■A 

resentinf» no use of abstract thinkirip and 4 representing convincinp, use of 
abstract thlnkln^. The judges ^?ere f>iven practice In rating; the responses 

f r " ' . 

to insure mderstandinp of interpretation' of the criteria* ’The two judges 
agreed on their ratinf^s in 73Z of the 162 cases. The gamma statisti.o, a 
measure of association in ordered classes was computed as an Index of inter- 
judge agreement (y®. 91) . In only 3 cases did the judges assign ratings 
that disagreed bv more than 1 point on the 1 to 4 scale; these were dropped 
from the study, leaving a samnle of 159 subjects for further analysis. On 
26% of the cases the iudges’ ratln^^s disagreed by only 1 point; in order to 
assign a number score to these cases a coin was tossed, one judge’s score 
randomly beln<» assigned heads or tails and the winning score assigned. This 
was necessarv as results on this task were later comnared with those on the 

t 

second task. 

One week later, the subjects were given a task follot-7ing the format of 
Elkind’s (1961) renlication of ?laget’s conservation of mass, ^^eight and 
volume tasks. ‘Successful comnletion of the conservation of volume task was 

y" 

taken as evidence of a subject's ability for thinking at the formal operation- 
al level, as conservation of voluiue has been delineated by Elklnd (1961) as 
being Indicative of the onset of formal operational thought. The task in- 
volved the use of identical clay balls, which were presented by the experi- 
menters to the subjects, who then wrote ansx<;ers to the series of questions 
developed by Elklnd (1961). A subject h^ to answer successfully all ques- 
tions to be judged as completing the tjiOc and thus a conserver, A third 
judge rated the answers on 
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Results 
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The data were analyzed usin . 7 , contingency tables and the Chi-square 

i ^ 

irethod. Tables wa^e set un to look at the follw/in,*^ Interactions; (a) 

Bet^-zeen attaininent of the concept of volume conservation on the Piagetian 
task and the use of abstract thinking on the situation task* (b) Bett^een age 
(usin? mean ages) Mid the situation and conservation tasks; (c) Betvreen sex 
and the situation and conservation task.s* (d) Betxi^een the three levels on the 
closeness-to-self dimension and the situation and conservation tasks. 

The data indicated the follo^iingt (3?^ .Successful completion of the 
conservation task and a hi'»h rating, evidence of the use of abstract think- 
ing, on the situation task were independent. The observed and exoected values 
in the contin'^enev tables made it clear that the null hypothesis of indepen- 
dence could not be rejected (X2=l,G5^f=3 ,n.s) . (2) There x-ias a significant 

positive relationship betx-;een the mean age of each of the four groups and the 
number of subjects using abstract thinking (the older groups scored higher) 
on the situation task (X2=60.26,df*9,p<.001) , (3) Tliere was no significant 

positive trend betx-;een mean age and successful completion of the Piagetian 

ft 

task (X“«5 .92 ,df=*3,ns)'. (4) Collansed across age groups and analyzed by 

sex, significantly ’’’ore females than males used abstract thinking on the 
situation task (x2*10.18,df*3,n<.025) . On the conservation task analysis by 
sex revealed the opposite flndin", significantly more rales than females 
were volume conservers (x2*l,71,df*l,n<.10) , a finding consistent with that 

1 

« 

of Elkind (1961). (5) The expected trend in use of abstract thinking among 

conservers on the three levels of the closeness-to-self dimension was not 
found (X^»6.15,df*6,ns) , The age trend, that older adolescents showed greater 
evidence of using abstract thinking, x’as significant for each of the three 
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levels on the cl<- ness-to-self dimension (’'vou'’-X^=2A . 75 , df»9 ,p<.005 "your 
best friend" - x2*23,93,df*9,n<,005: "a student' - x2*28.67,df*9,p<.001) . 

<6) Only of the adolescents ivere both eonsetvers Mid“s)io»^d evidence of 
the use of abstract thinking (i.e., ranked 3 or 4 on the situation task). 
Nearly half of the sample (45?0 ^rere conservers, and 33% shoT^ed evidence of 
usinj> abstract thinkinc' when they wrote about a situation relevant to them. 

Discussion 

Tlie indenendence of the t?«;o Indices of evidence of formal onerational 
thought points out the difficulty of findinr specific tasks to use as the 
defininp criteria for this complex and dynamic concent. If formal operation- 
al thought is interpreted in terms of success at some '^iayetian cask or by 
assessing the subjects* responses to a relevant situation or dilemma, then 
relatively few adolescents seem canable, or inclined, to use this mode of 
thought. This sugt;ests that there is need for considerable revision of the 
commonlv held view that the normal adolescent attains and uses the level of 
formal rations soon after pubescence. 

One cxnlanation for the results that only 38% of the subjects met the 
criteria for abstract thinkin<» on the situation task, mipht lie within the 

o 

idea of adolescent egocentrism. If indeed, as many psychologists claim, 
adolescence is a time of intense self-examination and self-as^areness , then 
it mi<»ht very likely be emotionally imnossible, or at least an emotional 
strain, for these persons deal with any hypothetical even though familiar 
and relevant situation in an abstract, intellectual manner. It might even 
be the case that the 55% of the subjects who were unable to demonstrate know- 
ledge c£ volume conservation were unable to do so because emotionally they 
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wc3re to give their attention to a neei'inply Irrelevant and un- 

rewarding task for the class ncriod necessary. 

One can f>o even further an»1 nueaticn whether such tasks » snecifieally 
those used in Elkind’s (1961) and the nresent study, indeed, aie indices of 
formal operational thought . because females did significantly better on the 
situation task and males did sirTilficantly better on the conservation task, 
it seems likelv that these tasks mav not be evidence pf^formal operational 

r 

thought but rather evidence of acculturation. It is well knotm that in 
American schools females tvpicallv do better on written tasks involving the 
ability to express and convey ideas, ’^hile males typlcallv do better on 
spatial relations ti(pe tasks. Given this knowledge, the tasks used in this 
studv nay not have gone beneath what is taught in the school system to the 
intellectual functlonftig of the individuals in that system. In light of 
this in tenure tat ion, the use of abstract thinking would not be expected to 
varv alon'^ the closeness- to-self dimension, because the task failed to tan 
the individual's level of abstract thinki»'<’. Tlie idea that persons operate 
more at the concrete level of Chinkin'^ ’^.en dealing with situations bearing 
upon themselves and save theJr abilitv to think abstractly and at the formal 
operational level for those problems recogniCab^ as theoretical, is an 
intri'»uinf» concent- but more ingenious studies than this must be designed to 
test its validity in reality. 
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